We conducted a p rospective study to determin e the correlation between the presence or absence of Helicobacte r pylori on the tonsillar surface and in the tonsilla r core as determined by the Campylobacter-Iike organism (CLO) rapid urease enzyme test. Our study pop ulation was made up of 55 patients who underwent adenoidectomy, tonsillectomy. or both fro m December 2002 through April 2003 at Khalili Hospital in Shira z, Iran. Of these 55 patients. 45 (82%) were positive and 10 (/8%) were negati ve fo r H pylori colonization as determined by CLO testing. Analysis of samples obtained fro m ind ividual patients revea led differences in H pylori colonization between tonsillar surface samples and the co re tissue samples. Of 106 tonsils obtained fro m 53 patients who underwent adenotonsillectoniy or tonsillectomy, H pylori was fo und on 56 tonsillar surface samples (53%) and 24 tonsillar co re samples (23 %); only 13 tonsils (12 %) contained H pylori both on the surface and in the core. We conclude that a surface swab is neither spec ific nor sensitive as an indicator ofthe presence or absence ofH pylori colonization in tonsillar co re tissue. 498 • www.entjournal.com J Ped iatr Oto rhi nolaryn gol 1988; 15(2): 157-62.
Introduction
Tonsillar tissue is a component of mucosa-associated lymph oid tissue (MALT) that has evolved to protect the vulnerable mucosal surface . However, eve n as the tonsils co ntribute to the body's immune system function,I they may also serve as a reservoir for pathogens.
The role of MALT in the pathogenesis of gastrointestinal disease has been a subject of some interest.' Helicobacter pylori is the organism that has been implic ated as an etio-logic factor in the developm ent of duoden al ulcer s and gastritis. Because the MALT of Waldeyer's ring is the first line of mucosal defense aga inst invading pathogens , it is plausible thatH pylori induces a proinflamm atory reaction that is both local and systemic. Such downstream primin g of mucosal immunity by H pylor i may account for the diverse pathologic tissue responses observe d in infec ted patients; these responses include gastritis' and MALT lymph omas" of the salivary glands, stomach, and rectum.
Some authors have sugges ted that tonsillect omy may protect the host again st H pylori infestation of the stomach because the tonsils may act as reservoirs for recurr ent systemic infections.' If infection of tonsillar tissue does indeed have an impact on H pylori colonization of the gas tric mucosa, clinic ians would benefit from having access to an easy, sensitive, and specific method of verifying the presence of H pylori in tonsillar tissue. Eradicating known H pylori from tonsillar tissue might make it easier to eradicate it in gastric mucosa.
With this theory in mind, we undertook a study of H pylori colonization in the tonsils by obtaining sample s fro m the tonsillar surface and from tonsillar core tissue and subjecting them to the Campylobacter-Iike organism (CLO) rapid urease enzyme test. Our goal was to determine the correlation between the presence or abse nce of H pylori on the tonsillar surface and in the tonsillar core.
Patients and methods
For this prospective study, we enrolled 55 patients-27 males and 28 females, aged 2 to 75 years (mean: l 2)-who were scheduled for tonsillectomy, adenoidectomy Tab le 1. CLO t est results in patients who underwent adenotonsillectomy or t onsillect omy alone (n =53); t onsillar surface vis-a-vis t onsillar core ti ssue and/or core samp le; 9 patients (17%) were negative at both sites (table I) . Surface swabs were positive in 41 patients (77%) and negative in 12 (23%), while core tissues were positi ve in 20 (38%) and negative in 33 (62%). A total of 17 patients had positive results in both the tonsiIlar surface swab and the core samp le; this group represented 41 % of the 4 1 patients with a positive surface swab and 85% of the 20 patien ts with a positive core sample. In the group of 53 patients who underwent adenotonsi llectomy or tonsillec tomy, we perfor med a paire d analys is of core and surface sample s in each patient (total numbe r of specimens: 106). Of these 106 speci mens, 56 surface swabs (53%) and 24 core samp les (23 %) were positive (table 2).
In the 28 patients who underwent adeno tonsillectomy, we analyzed the relationship between the presence of H py lori in ade noid core tissue and in the tonsillar core . Half the patients were positive in at least one site; 7 (25%) were positive in both cores, 2 (7%) were posi tive in the adenoid core only, and 5 (18%) were positive in the tonsiIlar core only, leaving 14 patien ts (50%) who were negative in both cores (table 3) . Table 2 . CLO test results in patients who underwent adenotonsillectomy o r tonsillectomy alone (n =53): paired analysis of each tonsillar specimen (n =106); t o nsillar su rface vis-a-vis t onsillar core tissue Information was obtained on each patient's use of antibiotics, metronidazole, omeprazole, and bismuth compounds during the 2 months prior to surgery .
Specimens. Preoperatively, we obtained a surface swab sample fro m each tonsil in all of the 53 patients who underwent adeno tonsillectomy or tonsillectomy. No tonsillar surface swab was performed on the 2 patien ts who underwent adenoidectomy alone .
Following excis ion, all surgical specimens were washed with sterile normal saline. Then, three core samp les were obtained from each of the 28 adeno tonsiIlectomy patients (one from eac h tonsil and one from the adenoid) , two from each of the 25 tonsiIlectomy patients (one from each tonsil), and one from the adenoid of each of the 2 adenoidec tomy patients. Each core sample was 2 mm wide, and each was cut from the excise d tissue with a newly sterilized blade; to further lower the risk of cross-sample contamination, gloves were cha nged after every cut. All core samp les were then washed with physiologic saline .
CLO test. The tonsillar swab samples were finely dissolved in 1 ml of normal saline, and the solutions were placed in CLO test tubes. The tonsiIlar core tissue specimens washed with physiologic saline were also placed in CLO test tubes . AIl test tubes were prepared according to published guidelines and kept at room temperature.
CLO test readings were take n at 30 minutes and 24 hours. Each solution that had turned yellow by 24 hours represen ted a positive result. Any color changes that occurred beyond 24 hours were not consi dered to indic ate a positive result.
Forcomparisons of tonsillar and adenoid tissue,positivity in either the right or left tonsil was sufficient to classify a patie nt as tonsil-positive . For comparisons of tonsillar surface and core samples, a paired specimen analy sis of each individual tonsil was performed.
The CLO tests were provi ded by the Microbiology Research Department at Nemazee Hospital in Shiraz.
Statistical analysis. The chi-sq uare (X 2 ) test and the Fisher 's exact test were used for statistical analysis . A p value of less than 0.05 was considered to be significant.
Results
Medication use. All but 6 patients (11%) had used an antibio tic during the 2-month period before surgery; the most com mon were penicillin der ivatives. Only 1 patie nt had used metron idazole during this period, and none had used omeprazole or bismuth.
CLO test results. Of the 55 patients in our study, 45 (82%) were posit ive and 10 (18 %) were negative for H pylori colonization as determined by CLO testing of either the tonsillar surface , the tonsillar core tissue, or adenoid tiss ue.
Of the 53 patien ts who underwent adeno tonsillectomy or tonsillectomy, 44 (83%) had a positive surface swab In conclusion, our finding s suppor t the view that a CLO test of the tonsillar core is more reliable than a surface The high rate of H pylori positivity on CLO testing in our adenotonsillectomy and tonsillectomy patients (83%) is con sistent with the findin gs of Minocha et aP and Unveret al,? but they vary greatly with tho se of other investig ators. For example, Yilmaz et al?found no H pylori colonization in 50 adenotonsillectomy specimens with CLO testing , and di Bon aventura et al" found no H pylori colonization on ton silla r swabs with polymerase chain reaction testing. Skinner et al concluded that H pylori doe s not appear to colonize the tonsil but that it primes the ton sils by indu cing macrophages to expr ess a proinfl ammatory reaction through the inducible nitric oxid e synth ase. IS We hypothesize that becau se of similarities between the gastric and tonsillar environment, H pylori may be able to colonize the tonsillar surface and reach the core by penetrating the tonsillar crypts. If this is true, several possibilities may explain the difference between the rate of H pylori positivity on the tonsillar surf ace and the rate in the tonsillar core:
• A failure to detect H pylori may be attributable, at least in part , to the presenc e of coccoid form s of H pylori , which develop as a temporary expression of the bacte rium 's adaptation to an extragastric environment. " These coccoid form s have less urea se activity than do norm al H pylori organ isms. Thi s phenomenon is more common on the surface of the tonsils than in the core tissue."
• The appe arance of coccoid form s with their redu ced level of urease activity is also a result of antibiotic use, as is the pre viously mentioned scattered redi stribution of H pylori. 19 Again, the se consequences of antibiotic use have a more direct impact on the surface of the ton sil than on the core. '?
• An overgrowth of aerobi c and anaerobic flora (Staphylococcus, Strepto coccus, Neisseria, Fusobacterium, and Peptostrepto coccus spp) on the ton sillar surface?probably makes it more difficult to detect H pylori by ton sillar swabbing.
Discussion
It has been reported that H pylori infecti on is the most common chronic bacte rial infection in man , affecting more than half of the world 's popul ation /" H pylori has been detected in dental plaqu es-s-with the oral cavity prob ably acting as a reservoir for systemic infection and reinfection-and more recently in hum an feces ." The se finding s support the view that infection is tran smitted by oral-oral or fecal-oral route s and thatHpylori does not require an acidic environment (i.e., the stomach) to surv ive. In addition, reports have described H pylori transmi ssion from the stomach to the mouth via a reflux mechanism. 10 Also , H pylori has been found in nasal and maxillary sinus tissue specimens obtained from patients with both chronic sinusitis and gastric H pylori infection .I I Finally, it has been reported that transmi ssion of H pylori may also occur via gastroe sophageal reflux from the stomach to the nose and/or sinuses."
We chose to use the CLO test in our study because it is highly specific and sen sitive for H pylori and because it is the most common method of finding H pylo ri used by gas troenterologists. Dye et al reported that the specificity of the CLO test for H pylori was 97 % and the sensitivity was 98%.f3 Schnell et al reported similar results."
As a general rule , patients who undergo CLO testin g should not use antibiotics, metronidazole, omeprazole , or bismuth compounds for a few wee ks prior to testing because these agents reduce the sensitivity of the test. In view of the fact that most patients in our study (89% ) had already taken an antibiotic many times during the pre ceding 2 months, we were not able to stipulate " nonuse of antibiotics" as an inclu sion criterion. Also , the location of H pylori bacteria in tissues follow ing ant ibiotic use can be scattered, and this ca n lead to false-negative result s. To accommodate for this possibilit y, multiple samples should be taken from each specimen, as we did in our study. The use of metronidazole, omeprazole , and bismuth was not an issue in our study.
Analysis of our dat a reveal s that the results of a ton sillar surface swab do not reliably reflect the presenc e or absence of H pylori colonization in the tonsillar core, as only 13 of 106 tonsil s (12 %) harbored H pylori both on the surface and in the core . In our study, tonsillar swa b results had a sensitivity of 23 % and a specificity of 77 %. Thi s finding is consistent with results reported by Mitchelmore et aI, who also performed a paired-spec imen analy sis of the bacterial flora of the ton sillar surface and the ton sillar core in patients with recurrent tonsillitis." Thei r goal was to determine the usefulness of surface swabs in predicting the pre sence of bacterial flora in the ton sillar core , and they concluded that these swabs are not useful. In that stud y, only 44 % of aerobic isolates and 31% of anaerobic isol ates were recovered on both the surface and in the core. However, others have found that ton sillar swa bs are useful predictors of core infection." block age.
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With the advent of improved laser technology, small endoscopes, and high-resolution TV cameras, minimally invasive surgery of the ear is now possible. These techniques are consistent with the trend in the USA for surgeons to perform outpatient minimally invasive surgery. Inthis course, the surgeon will learn on cadaver specimens how to perform the following procedures: placement of implantable hearing devices (B.A.HA), laser assisted tympanostomy, otoendoscopy, fatgraft myringoplasty, perfusion of the round window and Eustachian tube, MicroWick™, permanent aeration after tympanoplasty, surgery ofthe Eustachian tube, and laser stapedotomy without prosthesis with preservation ofthe stapedius tendon. All procedures can be performed inan office oroutpatient operating room.
Itistime forthe New Advances inMinimally Invasive Otologic Surgery course in beautiful Sarasota, Florida, on February 1 & 2, 2008. Learn more about in-office surgery, which is efficient and cost-effective. GMEs available.
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